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[Scope of the Claim] 
10 [Claim 1] 

A three-dimensional graphic selecting and inputting apparatus, comprising: 
three-dimensional graphic storing means for storing therein 
three-dimensional graphic data; 

wire frame graphic generating means for generating wire frame graphic in 
15 which each vertex of a three-dimensional graphic is connected through a line segment 
on the basis of said three-dimensional graphic data stored in said three-dimensional 
graphic storing means, and storing information associating said wire frame graphic 
with said three-dimensional graphic data in response to an input request; 

rendering means for rendering said three-dimensional graphic data stored in 
20 said three-dimensional graphic storing means by, for example, processing hidden lines 
and hidden planes of three-dimensional graphics represented by said 
three-dimensional graphic data, said rendering means being operative to render said 
wire frame graphics generated by said wire frame graphic generating means on a 
predetermined screen in response to said input request; 
25 cursor control means for displaying and controlling the position of a 

two-dimensional cursor on said screen in response to said input request; 

wire frame graphic searching means for generating a three-dimensional line 
graphic on the basis of coordinates indicated by said two-dimensional cursor 
displayed by said cursor control means, searching a wire frame graphic intersecting 
30 said three-dimensional line graphic; 

graphic data searching means for searching three-dimensional graphic data 
associated with said wire frame graphic searched by said wire frame graphic 
searching means on the basis of said information associating said wire frame graphics 
and said three-dimensional graphic data, and 
35 searched graphic data storing means for storing therein said 

three-dimensional graphic searched by said graphic data searching means, said 
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searched graphic data storing means being operative to input into a system said 
three-dimensional graphic in response to an input trigger request. 
[Detailed Explanation of the Invention] 
[0001] 

5 [Industrial Field in which the Invention is Used] 

The present invention relates to a computer graphic, and in particular to an 
apparatus for permitting an operator to select and input a graphic in a 
three-dimensional graphic processing system. 
[0002] 

10 [Description of the Prior Art] 

There has been provided a pick input apparatus permitting an operator to 
select and specify a graphic displayed on a CRT using an input device such as for 
example a mouse, a tablet, or the like. The pick input apparatus is designed to 
search a target graphic in response to a search signal inputted by the operator, and 

15 notify the target graphic. In the GKS (Graphic Kernel System), the pic input 
apparatus is operated to notify the target graphic in the form of sets of a segment 
name and a Pick identifier indicative of the target graphic while, on the other hand, 
the PHIGS, the pic input apparatus is operated to notify the target graphic in the form 
of sets of a structure network and an element number indicative of the target graphic. 

20 [0003] 

[Problems to be Solved by the Invention] 

The pick input apparatus, however, encounters a drawback that it is difficult 
for an operator operating the pic input apparatus to select and specify a graphic placed 
backside of another graphic because of the fact that the graphic is hidden by another 

25 graphic and cannot be seen by the operator. 
[0004] 

[Measures to Solve the Problems] 

In accordance with a first aspect of the present invention, there is provided a 
three-dimensional graphic selecting and inputting apparatus, comprising: 

30 three-dimensional graphic storing means for storing therein three-dimensional graphic 
data; wire frame graphic generating means for generating a wire frame graphic in 
which each vertex of a three-dimensional graphic is connected through a line segment 
on the basis of said three-dimensional graphic data stored in said three-dimensional 
graphic storing means, and storing information associating said wire frame graphics 

35 with said three-dimensional graphic data in response to an input request; rendering 
means for rendering said three-dimensional graphic data stored in said 
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three-dimensional graphic storing means by, for example, processing hidden lines and 
hidden planes of three-dimensional graphics represented by said three-dimensional 
graphic data, said rendering means being operative to render said wire frame graphics 
generated by said wire frame graphic generating means on a predetermined screen in 
5 response to said input request; cursor control means for displaying and controlling the 
position of a two-dimensional cursor on said screen in response to said input request; 
wire frame graphic searching means for generating a three-dimensional line graphic 
on the basis of coordinates indicated by said two-dimensional cursor displayed by said 
cursor control means, searching a wire frame graphic intersecting said 

10 three-dimensional line graphic; graphic data searching means for searching 
three-dimensional graphic data associated with said wire frame graphic searched by 
said wire frame graphic searching means on the basis of said information associating 
said wire frame graphics and said three-dimensional graphic data, and searched 
graphic data storing means for storing therein said three-dimensional graphic searched 

15 by said graphic data searching means, said searched graphic data storing means 
being operative to input into a system said three-dimensional graphic in response to 
an input trigger request. 
[0005] 

[Embodiment of the present invention] 
20 Hereafter, a preferred embodiment of the present invention will be described 

in detail with reference to the accompanying drawings. 
[0006] 

FIG. 1 is a block diagram showing an embodiment of a three-dimensional 
graphic selecting and inputting apparatus. 
25 [0007] 

In the present embodiment of the three-dimensional graphic selecting and 
inputting apparatus, a three-dimensional graphic storing means 1 is adapted to store 
therein three-dimensional graphic data to be displayed. The rendering means 3 is 
adapted to generate two-dimensional image to be displayed on a screen of graphic 

30 display means 6 by deleting hidden lines and hidden planes of three-dimensional 
graphics represented by the three-dimensional graphic data. The graphic display 
means 6 is adapted to display the two-dimensional image generated by the rendering 
means 3. When, on the other hand, an input request is occurred, the wire frame 
graphic generating means 2 is operated to generate a wire frame graphic in which 

35 each vertex of a three-dimensional graphic is connected through a line segment on the 
basis of the three-dimensional graphic data stored in the three-dimensional graphic 



3 



storing means, and store information associating the wire frame graphics with the 
three-dimensional graphic data. The wire frame graphic is constituted by a plurality 
of three-dimensional line segments. The rendering means 3 does not render the 
three-dimensional graphic data stored in the three-dimensional graphic storing means 
5 1 but renders the wire frame graphics generated by the wire frame graphic generating 
means 2 to generate a two-dimensional image to be displayed on the screen of the 
graphic display means 6. The graphic display means 6 is operated to display the 
two-dimensional image generated by the wire frame graphic generating means 2. 
The cursor control means 5 is adapted to generate a two-dimensional cursor image to 

10 be displayed on a position on the screen of the graphic display means 6 in accordance 
with an input information inputted by an operator using an input device 4. The 
graphic display means 6 is operated to display the two-dimensional image generated 
by the cursor control means 5. The wire frame graphic searching means 7 is adapted 
to generate a three-dimensional line graphic on the basis of coordinates indicated by 

15 the two-dimensional cursor displayed by the cursor control means, and search a wire 
frame graphic intersecting the three-dimensional line graphic. The graphic data 
searching means 8 is adapted to search three-dimensional graphic data associated with 
the wire frame graphic searched by the wire frame graphic searching means 7 on the 
basis of the information associating the wire frame graphics and the three-dimensional 

20 graphic data stored in the wire frame graphic generating means 2. The searched 
graphic data storing means 9 is adapted to store therein the three-dimensional graphic 
searched by the graphic data searching means 8. The searched graphic data storing 
means 9 is adapted to input into a system the three-dimensional graphic in response to 
an input trigger request made by the input trigger notifying means 10. 

25 [0008] 

The operation of the three-dimensional graphic selecting and inputting 
apparatus will be described hereinlater with examples of a three-dimensional 
rectangular solid X and a three-dimensional square pyramid Y shown FIG. 2. As 
shown in FIG. 3, a two-dimensional image displayed on the screen on the graphic 

30 display means 6 represents the graphics seeing from the view point shown in FIG. 2. 
The square pyramid Y is hidden behind the rectangular solid X and unseen. In 
response to an input request, the three-dimensional graphic selecting and inputting 
apparatus according to the present invention is operative to display wire frame 
graphics generated by the wire frame generating means 2 and a two-dimensional 

35 cursor image 1 1 generated by the cursor control means 5 as shown in FIG. 4. The 
position of the two-dimensional cursor image 1 1 is determined on the screen of the 
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graphic display means 6 in accordance with the input information inputted by an 
operator using an input device 4. When the two-dimensional cursor image 11 is 
positioned on a line segment ab, a three-dimensional line graphic PQ passing through 
a point R, which is a point indicated by the two-dimensional cursor image 11, is 
5 generated as shown in FIG. 5. The wire frame graphic searching means 7 is 
operated to search a wire frame graphic abcde intersecting the three-dimensional line 
graphic PQ, and the graphic data searching means 8 is operated to search 
three-dimensional graphic data (indicative of the square pyramid Y) associated with 
the wire frame graphic abcde searched by the wire frame graphic searching means 7 

10 on the basis of the information associating the wire frame graphics and the 
three-dimensional graphic data stored in the wire frame graphic generating means 2. 
The searched graphic data storing means 9 is adapted to store therein the 
three-dimensional graphic searched by the graphic data searching means 8. The 
searched graphic data storing means 9 is operated to input into a system the 

15 three-dimensional graphic in response to an input trigger request made by the input 
trigger notifying means 10. 
[0009] 

[Effect of the Invention] 

From the foregoing description, it is to be understood that the 
20 three-dimensional graphic selecting and inputting apparatus according to the present 
invention is operative to generate wire frame graphics in which each vertex of a 
three-dimensional graphic is connected through a line segment on the basis of said 
three-dimensional graphic data, thereby making it possible for an operator to easily 
select and input a graphic, which is usually hidden by another graphic and cannot be 
25 seen without changing the view point or view direction. 
[Brief Description of the Drawings] 

FIG. 1 is a block diagram showing an embodiment of a three-dimensional 
graphic selecting and inputting apparatus according to the present invention. 

FIG. 2 is a diagram explaining a relationship between a view point and 
30 graphics. 

FIG. 3 is a diagram representing the graphics seeing from the view point 
shown in FIG. 2. 

FIG. 4 is a diagram showing graphics to be displayed on the screen in 
response to an input request. 
35 FIG. 5 is a diagram explaining a relationship between a wire frame graphic 

and a three-dimensional line generated in response to an input information. 
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[Description of Notations] 





1 


Three-dimensional graphic data storing means 




2 


Wire frame graphic generating means 




3 


Rendering means 


5 


4 


Input device 




5 


Cursor control means 




6 


Graphic display means 




7 
8 


Wire frame graphic searching means 
Graphic data searching means 
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9 


Searched graphic data storing means 




10 


Input trigger notifying means 




11 


Two-dimensional cursor graphic 




X 


Three-dimensional graphic (rectangular solid) 




Y 


Three-dimensional graphic (square pyramid) 


15 


P,Q 


Three-dimensional line 




R 


Point which the three-dimensional line passing through 



[Abstract] 

PURPOSE: To easily select and input a graphic which is not displayed at the back 
side of the other graphic, in a three-dimensional graphic processing system 

20 CONSTITUTION: A wire frame graphic preparing means 2 is operative to generate a 
wire frame graphic in which each vertex of a three-dimensional graphic is connected 
through a segment from three-dimensional graphic data stored in graphic data 
preserving means 1 at the time of receiving an input request. Rendering means 3 is 
operative to render the two-dimensional display image of the wire frame graphic, and 

25 displays it on a predetermined screen. Cursor control means 5 is operative to display 
a two-dimensional cursor graphic on the screen at the time of receiving the input 
request. Wire frame graphic searching means 7 is operative to search a wire frame 
graphic crossing a three-dimensional line graphic plotted as one point at a cursor 
position received from the cursor control means 5. Graphic data searching means 8 

30 is operative to search the graphic data being the original of the wire frame graphic 
searched by the wire frame graphic searching means 7. Searched graphic data 
storing means 9 is operative to store therein the searched graphic data, and inputs it 
into a system. 
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